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ABSTRACT 
Background: Stature is an important parameter for the medical and nutritional assessment in living 
individuals, also in physical anthropometry and Forensic Medicine for personal identification along with age 
and race. The knowledge of the diameter of the femur head in both sexes not only helps the anatomists and 
forensic experts but also helps orthopaedic surgeons in hip replacement surgery. Most of the available 
orthopaedic implants have been designed and manufactured based on the data from western population, 
whose skeletal dimensions are different from those of Bengali Bangladeshi population. This research can be 
useful for designing orthopaedic implants considering constitutional and biomechanical factors of Bengali 
Bangladeshis. This study was aimed to measure the femoral head diameter (FHD) radiologically and to find out 
male-female variation and relationship with the stature. Methods: This was a cross-sectional study which 
involved measuring the FHD from the X-ray pelvis anterior-posterior views of adult patients reported “normal 
study” by the registered radiologist. A total of 200 femoral head were analyzed from 100 patients’ radiographs 
comprising of 50 males and 50 females. Results: The average FHD for an adult Bengali Bangladeshi is 
4.90+0.40 cm. The mean value of the FHD for an adult male is 5.21+0.26 cm whereas the mean value for an 
adult female is 4.58+0.21 cm. Significant positive correlation was found between FHD and stature. 
Conclusion: Findings of the present study will provide baseline information regarding FHD and its correlation 
with stature in adult Bengali Bangladeshis. 
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Forensic scientist can calculate stature from 


INTRODUCTION 
mutilated or highly decomposed body parts by 


The aay and strongest bone of the human body 
is femur."'! Femoral head diameter is a of the 
important values in sex differentiation.!”! Femoral 
head mainly consists of cancellous bone, so is 
vulnerable to osteoporosis. An elderly person with 
severe osteoporosis is susceptible to proximal 
femur fracture.'! Forensic anthropologist use bone 
to determine the height of an individual.'! Stature 
or body height is one of the most important and 
useful anthropometric parameter that determine the 
physical identity of an individual and also essential 
for the medical and dietary evaluation in the living 
individual.©! Stature is one of the most essential 
indicators of body size and it depends on the length 
of a number of segments of the body such as skull, 
spine, pelvis, and lower limbs.!°! There is a definite 
biological relationship of stature with all the body 
parts also with individual long and short bone. 
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correlating stature with femoral head diameter."! 


MATERIALS AND METHODS 


The study was carried out in the Department of 
Anatomy, Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka, Bangladesh from 
March 2019 to February 2020. Data collection was 
done from the Department of Radiology and 
Imaging, BSMMU, after taking Institutional ethical 
clearance. The study was carried out on one 
hundred adult Bengali Bangladeshis individuals, 
fifty males and fifty females age ranging from 25 to 
45 years who did X-ray pelvis in the Department of 
Radiology and Imaging, BSMMU. 

The anteroposterior pelvic radiographs were made 
with the supine position on the X-ray table. These 
pelvic radiographs obtained using the standardize 
protocol. Both lower extremities oriented in 15° of 
internal rotation in order to maximize the length of 
the femoral neck.!’! The X-ray tube-to-film distance 
was 120 cm, with the tube oriented perpendicular 
to the table.'”*! For this research, 100% digital X- 
ray of pelvis (anteroposterior view) was taken. 
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Multiple circular template on a transparency sheet ii) 
Best matched template placed where ‘C’ represent 
the femoral head centre. 





Figure 2: Femoral head diameter from point A to B, 
femoral neck axis from point D to E, centre of the 
femoral head C. 


Procedure of measuring the stature: The 
participants were asked to stand with their heel 
together, toes apart and back as straight as possible. 
So that, their heels, buttocks, shoulders and the 
head touched the wall. The participants were 
requested to be barefooted and to remove any hair 
ornaments, jewellery, buns or braids. The 
participants’ head was positioned in the Frankfort 
horizontal plane and the arms were hung freely by 
the sides with the palm facing towards the thighs. 
After taking a deep breath and holding it, a steel 
plate was placed against the head and this was 
marked by soluble marker. The stature was then 
measured from the floor to the marked point on the 
wall with a measuring steel tape. 

Procedure of measuring the femoral head diameter: 
Measurements were taken after placing the X-ray 


film on the view box. The femoral head is 
approximated as a sphere.!!°! The acetabulum and 
femoral head have a circular shape and have 
concentric articulation. Hence, the centres of the 
acetabulum and femoral head are the same point.""!! 
The centre of the femoral head was identified by 
using circle templates. Firstly, the centre of the 
circle template was placed and slightly adjusted 
medially and laterally, simultaneously moved up 
and down referring to curves of femoral head to 
achieve the most appropriate circle template. Then, 
the centre of the femoral head was identified and 
marked as C [Figure 1].!!'!3! The femoral neck axis 
length DE [Figure 2] was drawn. A line AB was 
drawn perpendicular to DE through the centre of 
the femoral head C [Figure 2]. Femoral head 
diameter AB [Figure 2] and femoral neck axis 
length (DE) were measured by the digital slide 
callipers. 

The range, mean and standard deviation of the 
FHD were calculated. Significance of the 
difference between the male and female values 
were tested by unpaired t- test. Distribution was 
tested by Shapiro-Wilk test. Correlations were 
tested between the stature and FHD by Pearson’s 
correlation coefficient test, as the data were 
normally distributed. The data was entered into the 
software statistical package for social sciences 
(SPSS) version 25. In the interpretation of results < 
0.05 level of probability (p) was accepted as 
significant. 


Ethical Clearance 

This study was approved by Institutional Review 
Board of Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka, Bangladesh. 


RESULTS 


A total of two hundred femoral head diameters 
were analysed from one hundred _paticipants 
radiographs comprising of 50 males and 50 
females. The age range was from 25 to 45 years 
(mean 33.47 + 5.6lyears). The mean FHD of males 
were found significantly higher than the females (p 
< 0.05) [Table 1, 2]. No significant difference was 
found between right and left FHD (p = 0.841) 
[Table 3]. The frequency distribution of the right 
and left femoral head diameter in males shows 
rightward tendency compared to that in the females 
[Figure 3]. Pearson's correlation coefficient test 
was done to see the correlations, as data was 
normally distributed. Correlations of the stature 
with FHD were assessed and displayed using 
scatter diagrams. FHD in both sexes showed 
significant positive correlations (r = +0.333, r = 
0.291, r= 0.690, p = 0.001) with the stature [Table 
4 and Figure 5-7]. 





Canals of Intenational Medical and Dental Research, Vel (7), Issue (2) Page 2 








Riad et al; Rac ( 


Table 1: Femoral head diameter (cm) in males and females 


po NY Minimum | Maximum | Mean | SD ||P value | 
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| p<0.05 was considered as significant 
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4 2: as ce variations of the femoral head diameter (cm) in males and females 
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P < 0.05 was considered as significant 





Table 3: Bilateral variations of the femoral head diameter (cm) 


NG Minimom | Maximum | Mean | SD | P value 
neal 
| 


P < 0.05 was considered as significant 





Table 4: Correlation coefficient of the stature with the femoral head diameter in adult Bengali Bangladeshis 


H_________|_____N'|_Correlation coefficient (r) | Coefficient of determination (r?) | _P value_ 
po 0.333 


P < 0.05, was considered as significant 





Frequency (%) 
Femoral head diameter (cm) 


6.00 4,00 
Femoral head diameter (cm) 


165.00 170.00 
Stature (cm) 





Figure 5: Correlation between the FHD and stature in 
males in regression analysis. 
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Figure 4: Correlation between the FHD and stature in Figure 6: Correlation between the FHD and stature in 
adult Bengali Bangladeshis in regression analysis. females in regression analysis. 
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DISCUSSION 


In the present study, the average femoral head 
diameter was 5.21 cm and 4.58 cm in male and 
female respectively. A_ statistically significant 
difference was detected in FHD between males and 
females (P<0.05). Acar et al,''4! in Turkish 
population, Caiaffo et al,'!>! in Brazilian population, 
Harris et al,'!°! in American population also found 
statistically significant difference between male & 
female FHD. 

In the present study, overall femoral head diameter 
in Bengali Bangladeshi population was found 4.90 
cm. Siwach,!’”! in an anthropometric study on X- 
ray of dry femora demonstrated that the average 
femoral head diameter in Indian population was 
4.353 cm, whereas Nobel PC et al,!!®! on 
radiological osteometric measurements on dry 
femora in Caucasians demonstrated the average 
femoral head diameter was 4.61 cm. The difference 
with the present study may be due to the more 
magnification error in living body. 

However, in this study general aspect of both 
genders right and left femoral head diameters were 
4.90 cm and 4.89 cm respectively, no significant 
difference was observed between right and left 
femoral head diameter (P=0.841), which is 
consistent with the observation was reported in 
Brazilian and Indian population.!!°! Kamdi, Karoe 
& Saritha,'*!! observed there is a small difference 
in between the femoral head diameter of two sides 
in the same individuals but that is statistically 
insignificant. 

From the present study it was revealed that the 
femoral head diameter of males Bengali 
Bangladeshis is significantly greater (P<0.05) than 
the corresponding diameters of the female. This 
suggests that femoral head diameters are of value in 
sex differentiation. The values of FHD of the 
present study were smaller than the Nigerians and 
nearer to that of the Indians." Nigerians are taller 
than average Indians; That might be the reason of 
having bigger FHD than that of Indians and 
Bangladeshi people. Femoral head diameter and 
male-female variation of the present study was 
found almost similar with the study of Afroz & 
Huda,'*”! on the population of the northern zone of 
Bangladesh. 

Many studies had focused on the femoral head 
diameter for different ethnic populations. There are 
several possible reasons for the differences between 
the results of this study with others. These include 
inter observer error and differences in sample size, 
the mean age of the sample, ancestry, selection 
criteria, and methods used to obtain the femoral 
head diameter. 

In the present study, the femoral head diameter 
which was measured from X-ray pelvis was 
significantly positively correlated with the stature 
which is consistent with the observation that was 
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reported by Giroux et al and Nissen et al in 
American and Dutch population respectively.!?3:4! 


CONCLUSION 


There was a significant difference found in FHD 
between males and females. Significant positive 
correlations were found between the stature and 
femoral head diameter, in both sexes. 
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